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#HflAl DflS-S] ^^>S1 {Method of manufacturing a flash memory device} 



£ 2a ^ :£ 2b^ ^efl^ O2 A^"^^ <^l-g-^><^ TflolH ^^ofl ^0:^^^ 
^^^^ SEMCScanning Electron Microscope) ^V^^oji, S. 3a ^ S. 3b^ ^ 



10 : ^£^1 12 : ^Sl-^ 

14, 16. 26 : 13 : s.^^ TflolH 

20, 22 : 21 : ^s)-^ 

24 : 28 : -^el^f'^lH. 

30 : 7\]o]B. 32 : 3r>^ n>i5L^ 
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eflAl ^^>o^ -B-^^l^-^S. A>-g-£]^ ^1 1 AVs^^ /^^B]- /^l 2 ^^^(Oxide/ 
Nitride/ Oxide; ONO)^^^ ^ ^1 1 ^ ^1 2 ^Sj-s^-sl- ^sl-^s^ 

^^17]- ^7>*>^ ^t'><a^ ^^<^] d^;^>^ s.^^ ^o]o] ^cf. 

^ ^^^^ ^1-71^ ^^1^* n^^}7] ^^}<^ 02^ 
TCACTri-Chloro-Ethane, C2H2Cl3)3l <^1-§-^ ^a:^* ^^1*><^ ^T7>«g 
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^ «Vtgoil ^Vs^s]-. ^)olH. ^^^1^ ^ ^Hl- TllolH* iE^^> 

TllolH ^-^o] ^^^^ ovs^l 7]^o] cf^) ^ ^|o1;e ^^^*>7l 

02^ C2H2CI3 7>^1- oj^^V ^Aj^j-o^ v^l-j] 7\]o]^ 

^>^^# ^^^*>^ ^^lA^ ^1-^ #EflA] i^lael ^7.}o] 

^^^^ ^]'§-^rJ^. 

<^1^K -£^* ^S^H ^ ^A1<^1« 1=1^ -^.^fl^l ^^^V7l^ tbt:]-. 

ZLe^u). ^xg^ oi^Hi^^ 7llAi£)^ ^Aloiioil ^o] oj-qel- q-^ q-^y^t!: 

^^S. ^o]c^, ^ ^Al<^l§o^ ^ ^Vx^o^ y^x\7} ^^oj^ 

7M ;^H171I ^^1- ^^151-7^1 <a-^^7l ;^l-g^£l^ ^olcf. £^>^o)l 

-g-'^ ^J:^ ^"^tb ^1^1 ^cf. 



:£ laS #S^>^, tiV^^i 71^(10) 7]% a^o^ o^;^] ^1^^^ 
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<16> 



<17> 



<18> 



3^--4(12) ^ HVS^I 71^(10)^ ISO(Isolation) i^>-H ^rflE^^^C ISO mask patterning)^ 
■i-^ ^:^>^ o.^ ^2^t}c^ STKShallow Trench Isolation)^^^^ B^^Ktrench; nl^A] 

^1 1 ^^^^(U)-& 480 tfl^l 550t^ 0.1 tflxl S.Otorr^ -y-^ ^Hl 

7]^ (Chemical Vaper Deposition; CVD), S^-^ 7]^ ^^^-^CLow 

Pressure CVD; LPCVD). ^b^^.} oj^^^ (Plasma Enhanced CVD: 

PECVD) cfl7loj- 71 (Atmospheric Pressure CVD; APCVD) ol-g.^> 

^ 250 vfl^l 500AS1 ^^^lo, ^^S}- ^^J-^^^o] E^sl;.! ^g,^ ^ 

STI ^7] B.m i:11^1^1(Damage)# ^-^^7] ^^-i^^^- a 

^ ^^^>21-^^^ ^Al^H ^71 H^^lSl 3.^^^^ ^^^^t^. ^^6^] 
JL^ ^V2l-si-(High Temperature Oxide; HTO)^ ^Tll ^ah^fji Ji^d\]A^ ^]^^ ^ 
^srH e1-<^m >a-^(iiner oxide)^(nl£Al )^ ^^^^Vcf. s}o]^ x^^^^ ^ 

-3^*H ^ ^ SJi^, ^a^l ^«o,l ji^js «Ej--p>(High 

Density Plasma; HDP) A].5^n^(Pl£Al)^ ^#*>c^ ^7] H^^l xfl^l- nfl^tb^. ^7l 
3tfl- ^^n^^ ^^l^o.S ^g^s,. ^^^^ 

HDP -]:^eK20) ^ >^7l Sl-om A>^n^^ ^I7lt.>4. 01^^ Jl^^ 
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"?l^(H3P04)-i: ol-g-^ ^s^u^ (nitride strip) ^7] 

^2|.nV^ ^Z^-tbtq.. DHF# ol-§-^> ^^^5^ ^^1;^ ^^l^].c^ ^ ^g;, ^e]^H]-(14) 

mi6)^ cf^, ^B\^ ^^M^ ^^^^(12). ^1 1 ^ 2 ^ 

el ^^(14 ^ 16)^S 7]lo]E(i8)§ 

^1 2 1-el ^5l^B^-(i6)^ 480 tflx] 550"CS] o.i tflx] s.Otorr^ 

CVD, LP-CVD, PE-CVD AP-CVD SiH4 SigHg 5^1- PH3 7>il- ol^^>o^ 

1000 ifl^l SOOOA^ ^^IS P ^^7} 5.0E19 vfl^] 1.5E20atoms/cc 

^^1 i^S ^^011 n ti^sl- -fr^^lB]-(24)* ^^^*>£l, ONOC^l 1 ^51-^(20)- 

^s\-n(21)-^] 2 ^5|-B]-(22); Si02-Si3N4-Si02)T^^^ -H-^^m(24)^ ^^^W. ?iHl- 
^1<^1H1- ^^^^1-71 ^tb ■i-^^'el ^1 3 1-51 ^sl^^H26):n}. ej^^ -^el ^Hjc n^(^Six; 
28)# e^i^ ^5lA>ol:^n].(28)>^oll p>>.3^(32)^ ^A^tF 

^3.S. 7]-7] ^2]-^ ^^1*><^ ^^^m ^5lA>o]cn^(28), 3 l-ej ^e^^^ 
(26) ^ -R-^^m(24)^ >^171§H Tfl 3 le] ^5^^^(26)2)- ^^^}o]^(28)S. 
^^^^ ^H* 7llolH(30)l- ^^J*l:x4. 

SL^, ^7.} ^E]^(u]^A])o] ^A^^ y>j£^| ylJ^rdO) ^H] ^ ^V2|-^(12) ^ l" 
Tjlolje^ ^1 1 ^ 2 #el^B|^(14 ^ 16)# ^^V^ o.^ ^^*>J1 sflEl^ 
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* ^^l^H ^1 2 ^el€-(l6), ^] 1 1-E) ^el^(i4) ^ ^^^(12)^ -i]4*> 
<^ 7i]ol3(18)# ^^^ttcf. 

<23> >^«.o)] ONO -^^^1^24), ;tfl 3 ^^1^(26). ^^b]-(b^^^ 

^><^]^^; 28) ^ a:>^ ^1-^3^32)* ^^V^ sflE]^ -^^^ ^Al^>o^ 

^l-^3e^-(32), #^s]-(28), ^1 3 ^^^^(26) ^ -^-^^1^24)* -^^^H 

<24> olofl ^Jl cfoJ^V ^EflS] §2flAl t,)lS.E| :5l^>2^ ^«|] aV^B]- 

, 1-^^ TflolH, ^ ^B* TilolH* 5L^*>^ #BflAl dL7]-2] 7llo]H 

<25>£ ib» #S*>^, -a-S^^^^ ^Al^>o^ ^EflA] ^^>o^ TijolH :^^^^<H1 

^t!- A]-5^^i-(34)^ ^-^^ 

<26> -^^1^ ^^^^ ^<^1 >a-5|-^(12)2)- ONO ^^^Mi24)^ o] 

^Zl ^>^^-(20 ^ 22)^ «o^^l*>7l NH4OH. H2O 2 ^ H2OS- ^A^^ 

SC-l(Standard Cleaning - 1)# '^l-g-tt ^^^e] ^-fl^ "g-^* ^^l^t^. 02^ TCA 7> 

^1- '=>]-%r^ ^a-^^J-^^ l-2fl^l i^lSE] dt:=^>^ TllolH ^^ol] 

^V2)-B^-(34)^ ^^^^^c^-. 711 olH ^^<5l ^5.^1 7^(10)^ 600 tfl;^l 750 ^ 

^Vs^- ^Ptti ofo.^ ^£1- 750 gsor^H 

^-s^ i=f^ 1 ifl^l lOslmSl O2 7>^<4 0.1 vfl^l islm^ TCA(C2H2Cl3)7l->i# ^^tH vfl 

^£^1 71:^(10) 7l^o.s 30 ifl^l lOOA ^^^1^1 'tl-^'al-(34)cl 
AV^l- ^AltbTrf. ^^tHvflol ^:£l- 3r>7^Al^ cf^ ^£^1 71:^(10)* ^AhI 
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*^t!r ^^^1^ ^^'y:^^(34)^ 027>>i^># av^^ 

711 olH ^ ^>^# €«*l-7ll -B-J£^V<=^ #^^^^1^ ^-atb 

£ 2a ^ £ 2b^ ^Hflsl 02 7>in]-^ <^l-§-^>^ 711 olH ^^<H1 ^Vsj-s^-^ 
SEM Af^l-olji, £ 3a ^ £ 3b^ ^ ^^s] iCk^ ^^7\^% oj-g-^V ^fl 
olH ^^oll ^^^>2l-B^-^ ^A^^ SEM Al-^#fm. 

£ 2a, £ 2b, £ 3a ^ £ 3b^ ^^^f^, £ 2a^ ,£ 3a^ ONO '9r^n]^ 

'^^'Hl ^^^^ ^^ ^V^^^ SEM A>^olJl, £2b ^ £ 3b^ A|.^n^ <^^<:>1] ^AJ 

€ ^>^^^ SEM ^f^olcf. £ 2a ^ £ 2b^ 850°C ^S^Hl^i O2 7>>.n>^ ol-g-^> 
30A 4 50A -^^^is^ EfTji o.^ A].5^^ SEM ^^f^^jj,, £ 3a ^ £ 

3b^ 850°C ^£olM-1 O2 7l->iSl- TCA 7>^5l 7}^^ <^]^t\<^ 30A 32f 50 A ^ 

^^1^ BfTjl^S A].^^ SEM Aj-^ojcl-. £ 2a^ ^^A^ -tt^^^ ^ 

^#)# 1- ^ e^i?]: £ 3a^ ^^^il ^^tl- ^^^1^ -ttsl-Bi-ol ^ 

^^^SiJl ^^1^ ^^^tb ¥^1^ ^V^^ol ^A^Slojc^.. ^ 2b^ E^^ A].^ 

^^oll A>5}.Bl-ol #^^1-711 n^iS\?Ci o>q e}- ^ ^« ^ 
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-6-^^!^ ^fl<^l ^^21 ^^7ll7> - o;i o. 
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11 

(a) E]^ TflolH, ^^n^ ^ TflolH* TllolB 
^^^^ ^3E.^1 71:^0] ^Tj] ; ^ 

(b) -^-71 TflolH ^^^*>7] ^tb ^t!: :a>^*>ji ^7] 
7l]olB^ Jl^-i: :a.7j-^l-7l ^^>o^ C2H2CI3 7>il- ol^tlr -tl"^ ^ 

^-i: ^^l^H ^J-71 TflolJE ^^ofl ^^ AV^n^^ ^^l* 

21 

^1 1 ^7] (b) 

^7] 7]jg.^ ^3}. xfl^ S.'g^V^ 

^7] ^^tH vflS] ^IE# ^1 1 

^71 1 ;gr£o1lA^ ^1-71 ^ofl 1 xflx] lOslm^] O2 7>:iSl- 0.1 vflx] 

Islm^ C2H2Cl37>>i# -B-^d*>«=i ^7l ^^B]-^ ^^^^>^ ^ 

#2fl^l ^1S.S] ^J-*^. 
31 

^1 2 ^^oil Slc^Ai, 
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-^7] ^1 1 750 ifl^l 950 °C 91 ^^-^S. #eflAl oH^e^ ^;^].o^ 

[^^^J- 4] 

^1 1 ^<^^i, 

I^^^J- 5] 

^1 1 *^<^1 9X<^^-], (a) ^^1^, 

^y] ^£^1 7l^-^<^il >^7l -a-sj-^, ;*fl 1 l-e] ^sl^^i- ^4:^ ^^^^ 

^Ei^ #^11 ^1-71 ^1 1 >a-7l 

^71 ^1 2 ^s]^^* sflE^v^^H ^71 ^s.^ Tll^lHl- ^Til; 
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^^^151- ^V«ofl TllolH-g- ^^^^^ ^^i^ Uf#, JlflE^^ ^A] 
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